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@ A screen is applied to a cable or bundle of cables in a cable 
harness by recovering a heat shrinkable tube about the cable or 
bundle of cables, the tube carrying a layer of electrically 
conductive material. The tube is formed by applying the 
conductive material layer 12 onto the outer surface of an inner 
tube 10, then applying an outer tube 14 and finally expanding 
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CABLE SCREENING 



This invention relates to a method for screening 
cables and to tubing for use in this method. 

There is an increasing demand for hand-built 
cable assemblies, or cable harnesses, to be pro- 
vided with screens for protection against EFI and 
RFI. Usually one or more preformed braided sleeves 
are applied to form the required screen and then a 
heat shrinkable tube is applied and recovered about 
the screen to provide an environmental seal. A 
preformed braid has a predefined screening perfor- 
mance and cover factor only when the diameter of 
the cable harness to which it is applied has the same 
diameter as the former around which the braid was 
originally made. If the cable harness is of any other 
diameter, then the screening performance cannot be 
determined without measurements. 

We have now devised an improved method for 
applying a screen to a cable or to a bundle of cables. 

In accordance with this invention, there Is pro- 
vided a method of applying a screen to a cable or 
bundle of cables, comprising applying a heat 
shrinkable tube around the cable or bundle of 
cables, which tube carries a layer of electrically 
conductive material, and then applying heat to said 
tube to cause it to recover and embrace the cable or 
bundle of cables. 

Our U.K. patent specification No. 2 188 197 
describes and claims a heat shrinkable tubular 
article provided with an electrically conductive lining 
on its inner surface, which lining is formed of a 
continuous coating of a metal which deforms without 
cracking during recovery of the article so that after 
recovery the coating will remain continuous and 
adhered to said surface of the article. The metal may 
be such as to exhibit a broad melting point so that 
the metal softens, without fully melting, at the 
recovery temperature of the tubular article. Thus the 
metal softens and does not significantly impede 
recovery of the tubular article but instead deforms to 
accommodate the shrinking of the article. 

Such a tubular article may be used in the method 
in accordance with this invention. The metal may for 
example comprise any of the alloys disclosed in our 
U.K. specification No. 2 188 197, e.g. an alloy of 
bismuth, lead and tin (e.g. in proportions of 40-60% 
bismuth, 20-30% lead, 20-30% tin) or an alloy of 
indium and bismuth (e.g. 80-98% indium and 2-20% 
bismuth) or an alloy of bismuth and tin (e.g. 30-50% 
bismuth, 50-70% tin), all percentages given being by 
weight. 

Since the metal layer softens and deforms, the 
screening performance of the screened tube with 
respect to the enclosed cable or cable bundle is 
constant regardless of the diameter of the cable or 
bundle, between the expanded diameter and the 
fully recovered diameter. The screening perfor- 
mance which can be expected is in excess of 100 db 
isolation per metre. 

We have further devised a method of forming a 
heat shrinkable tube which includes a layer of 
electrically conductive metal, which method over- 



comes difficulties in applying a layer of such metal 
over the inner surface of a tube of substantial length. 

Thus, also in accordance with this invention, there 
is provided a method of forming a heat shrinkable 
tubular article which includes a layer of electrically 
conductive metal, comprising applying a layer of 
electrically conductive metal over the outer surface 
of a first heat shrinkable tube prior to expansion, 
applying a second heat shrinkable tube over the first 
tube and then expanding the two tubes together so 



Preferably the second tube is initially greater in 
diameter than the inner tube with applied metal 
coating, but is then recovered to embrace the metal 
layer before the two tubes are expanded together. 

The conductive metal may be of the type de- 
scribed above and may be applied to the first tube by 
any of the techniques described in our U.K. patent 
specification No. 2 188 197, or by electrophoresis. 

Whatever the construction of the heat shrinkable 
article, it may have a cross-section which is circular 
or of any other desired shape. 

The invention Is not limited as regards the 
thickness of the metal layer and this may vary to suit 
the particular applications of use. For example, with 
metals as described above, the layer may be 
relatively thick, say greater than 2.0mm, yet still 
soften and deform without significantly resisting the 
recovery forces. Instead, the layer may be less than 
0.2mm in thickness and still provide adequate 
screening performance. More typically however, the 
layer might have an intermediate thickness of 0.2 to 
2.0mm. 

An embodiment of this invention will now be 
descrtoed byway of example only and with reference 
to the accompanying drawings, in which: 

FIGURE 1 is a cross-section through a heat 
shrinkable tube in accordance with this inven- 
tion; and 

FIGURE 2 Is a section on the line IHI of Figure 

1. 

Referring to Figure 1, there is shown a heat 
shrinkable tube which includes an electrically con- 
ductive layer of metal. The tube comprises a first or 
inner tube 10 provided with the conductive layer 12 
on its outer surface, and a second or outer tube 14 
surrounding the conductive layer 12. The overall 
tube is heat shrinkable and wiH recover (or shrink in 
diameter) in response to the application of heat. 

In order to make the heat shrinkable tube shown 
in Figure 1, firstly the tube 10 is taken prior to 
expansion and the metal layer 12 is applied to this 
tube 10 over the outer surface of the latter. In order 
to assist adherence of the metal layer to the tube 10, 
a thin layer 11 of meltable adhesive (e.g. polyviny- 
lacetate) is applied to the outer surface of tube 10 
and then the metal is deposited by e.g. spraying or 
electrophoresis. The metal of this layer may com- 
prise, for example, one of the alloys mentioned 
above. Next the second or outer tube 14 is applied, 
being of greater diameter than the outer diameter of 
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the metal layer 12. Then heat is appied to the tube 14 
to cause it to shrink into embracing relationship with 
the metal layer. Finally, the overall tube 10,11,12,14 is 
expanded in accordance with known techniques to 
form a product which can later be shrunk or 
recovered, through the application of heat about the 
desired substrate. 

The composite tube 10,11,1214 may be made to 
any desired length and to any desired cross-sec- 
tionat shape or variation in cross-section and profile 
along its length. 

As described above, the composite tube may be 
applied and recovered around a cable or cable 
bundle (as in a cable harness) and will form a reliable 
and uniform screen. 



Claims 

(1) A method of forming a heat shrinkable 
tubular article which includes a layer of electri- 
cally conductive metal, comprising applying a 



layer of electrically conductive metal over the 
outer surface of a first tube prior to expansion, 
applying a second tube over the first tube and 
then expanding the two tubes together so as to 
5 form a recoverable tubular article. 

(2) A method as claimed in claim 1, in which 
the second tube is initially of greater inner 
diameter than the first tube with applied metal 
layer and the second tube is heat-recovered to 

W embrace the metal layer before the two tubes 

are expanded together. 

(3) A method as claimed in claim 1 or 2, in 
which said metal layer comprises a continuous 
coating which deforms without cracking during 

15 recovery of the article so that after recovery the 

coating remains continuous and adhered to 
said surface of the tube. 

(4) A method as claimed in claim 3, In which 
said metal exhibits a broad melting point so that 

20 the metal softens without fully melting at the 
recovery temperature of the tube. 
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